Mg2+-ATP-dependent sodium transport in inside-out basolateral plasma membrane vesicles from guinea-pig small intestinal epithelial cells.
The transport of sodium into inside-out basolateral plasma membrane vesicles from small intestinal epithelial cells has been examined. It was found, under equilibrium conditions, that binding of 22Na represents approx. 55% of the total uptake during an equilibration period of 30 min; 45% of the total uptake correspond to passive sodium entry in the vesicle space. In addition to binding and to passive Na+ entry, two distinct mechanisms capable of accumulating sodium in the intravesicular space can be demonstrated when ATP is added to the incubation medium. One transports sodium actively in the absence of potassium, whereas the other requires the presence of potassium in the interior of the vesicles. The two mechanisms can also be differentiated by their affinities for sodium, their optimal pH and by their behaviour towards different inhibitors. Thus, the mechanism that transports sodium in the absence of potassium is refractory to ouabain, but is inhibited by ethacrynic acid and furosemide, whilst the mechanism that accumulates sodium inside the vesicles in the presence of internal potassium is strongly inhibited by ouabain, is weakly inhibited by ethacrynic acid and is insensitive of furosemide. ATP is a specific stimulator of both processes, and the requirement for magnesium is absolute in both cases.